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Abstract
Background: Concern is growing regarding frequent and excessive misuse of alcohol by young people. The average 
age at which young people in Europe start to drink is twelve and a half, and during the last decade, the quantity of 
alcohol consumed by younger adolescents in the UK has increased. Families are known to play an important role in 
shaping young people's alcohol misuse, although family risk and protective factors associated with misuse in a UK 
context are in need of further investigation.
Methods: The study used a cross-sectional design, involving secondary analyses of self-completion questionnaire 
responses from 6,628 secondary school children (i.e. aged 11-16 years), from 12 schools within an urban location in 
Wales. Items relating to family functioning and perceived parental attitudes were first subjected to factor analysis. 
Associations of family closeness and conflict, parental monitoring and attitudes and family history of substance misuse 
with children's self reported alcohol consumption were examined using logistic regression analyses.
Results: Approximately three quarters of respondents reported having tried alcohol, most of whom had first tried 
alcohol aged 12 or under. Parental monitoring and family closeness were positively correlated with one another and 
were both associated with significantly lower levels of drinking behaviours. Family violence and conflict, more liberal 
parental attitudes towards substance use and towards alcohol and petty crime, and family history of substance misuse 
were positively correlated with one another and with higher levels of drinking behaviours. Parental monitoring was 
identified as the family functioning factor most consistently associated with drinking behaviour in multivariate 
analyses.
Conclusions: Significant relationships were found between young people's drinking behaviours and perceptions of 
risk and protective factors in the family environment. Parental monitoring was strongly associated with family 
closeness and appeared to form one part of a parenting style of more general communication and regulation of 
children's behaviour. Findings support the need for alcohol misuse prevention interventions which address risk and 
protective factors within the family setting. Timing of such prevention work should be related both to the 
development of family relationships and the age at which young people begin drinking alcohol.
Background
The risk of alcohol-related harm in adult life is inversely
related to the age at which individuals begin to drink
alcohol [1-3]. During recent years concern has grown
regarding frequent and excessive misuse of alcohol by
young people [4,5]. The average age at which young peo-
ple in Europe start to drink is twelve and a half [6] and
during the last decade, the quantity of alcohol consumed
by younger adolescents in the UK has increased [7]. Of
the forty countries taking part in the 2005/2006 European
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Wales had the highest proportion of 13 year-olds (26% of
girls and 27% of boys) who had been drunk at least twice.
Wales was also in the top 13 countries for weekly drink-
ing at ages 11 (4% of girls and 7% of boys), 13 (20% of girls
and 23% of boys) and 15 (38% of girls and 42% of boys),
and for reporting of having first become drunk at age 13
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or younger (21% of girls and 25% of boys aged 15) [8].
Prevention of alcohol-related harm must therefore
address influences on children which lead them to begin
drinking early in life.
In the UK, measures to prevent alcohol misuse
amongst children usually involve school-based education
about alcohol and substance misuse [9-11]. There is little
evidence however that programmes based solely upon
classroom-based learning have been effective in changing
behaviour [12]. Thus recent attention has focused on
understanding family influences on young people's drink-
ing. Family relationships and interactions are central
influences on children's behaviour [13-15], and have been
shown, mostly in US based studies, to influence the tim-
ing of young people's alcohol use [16]. Parental involve-
ment and intervention at primary-school age, when
family influences are relatively strong, have been identi-
fied as important in increasing the effectiveness of pro-
grammes to prevent alcohol misuse [17-21]. However,
despite high levels of alcohol misuse among Welsh
schoolchildren, few studies have explored family risk and
protective factors for alcohol consumption in Wales or
the UK.
One theoretical model for understanding potential
influences of family functioning upon children's behav-
iours is the Social Development Model (SDM) [22]. SDM
uses ideas from social control, social learning and differ-
ential association theory (which postulates that the skills,
attitudes and values relating to anti-social behaviour are
learned through interaction with others) [23,24] and
allows for the changing weight of social influences
through the life course. For example, whilst the principal
influence on very young children would typically be the
family, peers also become important in shaping older
children's behaviour. Where children perceive limited
closeness to family members, influence from peers may
become greater than that of family members [25]. SDM
hypothesises that social behaviour is learned through
interactions with others, resulting in formation of attach-
ments which may have a lasting effect on behaviour,
through supporting development of skills, norms and val-
ues. Attachment to others who offer opportunities for
and reward prosocial behaviour protects against antiso-
cial behaviour, whilst attachment to those who provide
opportunities and rewards for antisocial behaviour is a
key risk factor [23,24,26].
One key protective factor commonly studied in relation
to children's substance misuse is parental monitoring.
Parental monitoring is usually defined as parents' knowl-
edge of the whereabouts and associates of their children,
and is related to rule-setting (e.g. about what time young
people should return home) [14]. SDM categorises moni-
toring as a type of "external constraint" on young people's
behaviour [24]. Parental monitoring has been shown to
protect against adolescent alcohol misuse [27], and may
be a necessary but not sufficient condition for influencing
children's behaviour [14]. However, rather than a one-way
process, Dishion and McMahon see parental monitoring
as integral to an ongoing positive relationship between
parent and child and as closely linked to the quality of
parent-child relationships [28]. Indeed, some Swedish
research suggests that 'monitoring' is a misnomer, with
the most important factor increasing parents' awareness
of their children's social activities being disclosure by
children. Rather than a product solely of parental surveil-
lance, disclosure emerges from a reciprocal process
between parents and children [29]. Research with Mexi-
can families found that more time spent with the family
resulted in more parental monitoring, supporting the
view that effective monitoring is a product of other family
interactions.
Rule-setting and monitoring which does not arise out
of close interaction may have the opposite effect from
that intended. Indeed, one recent intervention which
encouraged parents to set clearer rules and actively mon-
itor children's activities led to increased family conflict,
perhaps due to a focus upon surveillance in isolation
from other family interactions [30]. It is likely that the
specific focus on discouraging substance misuse led to
introduction of rule setting and monitoring which was
incongruent with usual styles of parenting. Associations
of parental monitoring with children's drinking behaviour
therefore cannot be understood in isolation and analyses
of its impacts clearly need to take into account related
risk and protective factors.
Family conflict and closeness are respectively key risk
and protective factors which have been shown to be asso-
ciated with substance misuse and other antisocial behav-
iour [31-33]. Family conflict has been linked to
adolescent alcohol misuse either directly [34], or through
reducing effectiveness of parental monitoring [35].
Parental attitudes favouring antisocial behaviour are
known to increase the risk that children will behave anti-
socially [15,36], likely including alcohol misuse given that
the latter is closely linked to other kinds of antisocial
behaviour [37]. Indeed, adolescents' misuse of alcohol
and other substances has been found to be strongly
related to perceptions of parental attitudes towards sub-
stance misuse [38]. Some studies have suggested that par-
ents' non-permissive attitude towards drugs may be more
influential than their own misuse of drugs [39], although
one found that actual behaviour and family structure
were better predictors of adolescent alcohol misuse [40].
Having a family member who misuses alcohol is a risk
factor for children themselves misusing alcohol or other
substances [41,42], whilst having siblings who misuse
alcohol or engage in other antisocial behaviour is a par-
ticularly strong risk factor [43-45]. One study suggestsMoore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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that rather than direct modelling however, impacts of
substance misuse amongst family members occur due to
the higher levels of conflict and poorer parent-child rela-
tionships in families where one or more members misuse
alcohol or other substances [46].
The aims of this study are to examine children's percep-
tions of protective (parental monitoring, family close-
ness) and risk factors (conflict, liberality of parental
attitudes towards antisocial behaviours and family history
of substance misuse) within their family environment, the
extent to which these factors are associated with one
another, and the associations of these risk and protective
factors with children's self reported drinking behaviour .
The study was commissioned by a city council's Children
and Young People Strategy Unit, who aimed to use a data-
set collected from a survey of twelve local schools as a
basis for informing practice and policymaking in the field
of alcohol misuse prevention. To our knowledge, the
study is the first large scale analysis of relationships
between these factors and children's drinking behaviours
using data from a population in Wales, and is one of a rel-
atively small number of UK studies contributing to the
much larger body of research based mainly in the United
States.
Methods
Background
The survey was conducted by Communities that Care
(CTC), a community development organisation focusing
upon risk and preventative factors in young people's
social environments for a range of behavioural and well-
being outcomes [47]. The study involved secondary data
analysis of a de-identified cross-sectional dataset pro-
vided by CTC, collected in schools in 2008. The study
was exempted from ethical review given that data were
fully deidentified [48].
Sampling
All 16 schools within a single Urban district in Wales, UK
were invited to participate. The survey was completed by
a total of 6,628 pupils in years 7 to 11 (i.e. aged 11-16
years) attending 12 state-maintained secondary schools.
Data collection procedures
Standardised guidelines for administration of the CTC
Youth Survey are reported elsewhere [49]. In brief, teach-
ers were provided with questionnaires to administer to
children during school times. Schools were provided with
letters to send home to parents to make them aware of
the survey, and teachers highlighted to children that par-
ticipation was voluntary, offering children the opportu-
nity to opt out. Teachers were asked to administer the
questionnaires under examination conditions to mini-
mise conferring. Sealable envelopes were provided for
children to place their completed and anonymised ques-
tionnaires in, before these were returned to researchers.
Measures
Children's alcohol consumption behaviours
Children were asked several questions about alcohol con-
sumption behaviours which formed dependent variables
for this study. The first was simply 'Have you ever had
more than a sip or two of an alcoholic drink?' requiring a
yes or no response. Children who reported trying alcohol
were then asked 'How many times have you drunk alco-
hol in the last 4 weeks?' and 'In the last four weeks, how
many times have you had five or more alcoholic drinks in
a row?', with response options of never, 1-2, 3-5, 6-9, 10-
19 or 20 or more. Children who reported trying alcohol
were asked to indicate whether they were frequent drink-
ers (i.e. 'Do you drink alcohol frequently, that is, at least
once a week?'), and whether they had ever been seriously
drunk.
Family functioning
The questionnaire contained 18 items relating to family
functioning, all measured on a 4 point likert-scale
(labelled 'NO!', 'no', 'yes', 'YES!') to indicate varying levels
of agreement with each statement. A rotated factor solu-
tion from factor analysis of these 18 items presented in
Table 1 indicates 4 distinct factors emerging from these
items. Factors were labelled 'parental monitoring', 'family
closeness', 'family conflict' and 'family violence'. The first
two factors were considered protective factors, whilst
family conflict and violence were considered risk factors.
Factor loadings of less than 0.5 are suppressed (i.e. auto-
matically deleted) to aid readability. All four factors dem-
onstrated acceptable internal consistency, with
Cronbach's alpha coefficients of 0.80 for parental moni-
toring, 0.79 for family closeness, 0.77 for family conflict
and 0.82 for family violence.
Children's perceptions of parental attitudes towards 'deviant' 
behaviours
The questionnaire contained 9 items on perceptions of
parental beliefs regarding how wrong it would be for
them (the child) to engage in a range of behaviours, all
measured on a 4 point likert-scale (from 'very wrong' to
'not wrong at all'). The rotated factor solution presented
in Table 2 illustrates the two factors emerging from these
items. These factors were labelled i) parental attitudes
towards alcohol and petty crime, and ii) parental attitudes
towards substance misuse. The item regarding under-age
pregnancy did not load onto either factor and was
dropped from analysis. Both factors demonstrated
acceptable internal consistency (Parental attitudes to
alcohol and petty crime α = .78; Parental attitudes to sub-
stance misuse α = .74).Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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Table 1: Rotated factor solution* from factor analysis of 18 items relating to family functioning
Factor 1 (Parental 
monitoring)
Factor 2 (Family 
closeness)
Factor 3 (Family 
conflict)
Factor 4 (Family 
violence)
My family has clear 
rules about alcohol 
and using drugs
.61
If I drank some alcohol 
without my parents' 
permission, I would be 
caught by my parents
.67
If I played truant from 
school, I would be 
caught by my parents
.61
The rules in my family 
are clear
.66
My parents want me to 
phone if I'm going to 
be late getting home
.59
My parents ask me 
regularly if I've done 
my homework
.54
When I'm not at home, 
one of my parents 
knows where I am and 
who I am with
.61
My parents would 
know if I didn't come 
home on time
.61
My parents give me 
lots of chances to do 
fun things with them
.70
My parents ask me 
what I think before 
family decisions 
affecting me are made
.66
If I had a personal 
problem, I could ask 
my parents for help
.63
How often do your 
parents tell, or show 
you that they are 
proud of you?
.80
How often do your 
parents notice when 
you are doing 
something well?
.79
People in my family 
often insult or yell at 
each other
.82
People in my family 
have serious 
arguments
.78Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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Family history of alcohol or substance misuse
The questionnaire contained two items regarding family
history of alcohol or substance misuse. The first asked
'Did any of your brothers or sisters drink alcohol fre-
quently before the age of 18?' Three response options
were available; yes, no, or 'I don't have any brothers or sis-
ters'. As the present study was interested in whether or
not children reported having siblings who modelled alco-
hol misuse before the age of 18, this was converted into a
dichotomous variable, comparing those who said yes (i.e.
did have siblings who modelled alcohol misuse behav-
iours) with those who gave another response (i.e. did not
have siblings or had siblings who did not model alcohol
misuse behaviours). The second item was 'Has any mem-
ber of your family ever had a serious substance misuse
problem?' with response options of yes or no.
Age of first trying alcohol
Children were asked to indicate how old they were when
they first tried alcohol. Response options were 10 or
younger, 11, 12, 13, 14, 15 or 16 years.
Demographic covariates
Children were asked to indicate their year group and gen-
der on the questionnaire. These details were used as
We argue about the 
same things in my 
family over and over 
again
.80
Adults in my home 
sometimes try to hurt 
me, for example by 
kicking, hitting or 
pushing me
.84
Adults in my home 
sometimes try to hurt 
each other, for 
example by kicking, 
hitting or pushing 
each other
.85
*factor loadings <0.50 are suppressed (i.e. automatically deleted from the table)
Table 1: Rotated factor solution* from factor analysis of 18 items relating to family functioning (Continued)
Table 2: Rotated factor solution* including items relating to perceptions of parental attitudes towards 'deviant' 
behaviours
How wrong do your parents feel it 
would be for you to:
Factor 1
(Parental attitudes to alcohol and petty 
crime)
Factor 2 (Parental attitudes to 
substance use)
Steal something .69
Pick a fight with someone .78
Draw graffiti on buildings without 
permission
.72
Drink alcohol regularly .64
Play truant from school .62
Smoke cigarettes .60
Smoke cannabis .88
Use drugs like ecstasy. LSD or cocaine .89
Become pregnant, or get someone 
pregnant**
*factor loadings <0.50 are suppressed (i.e. automatically deleted from the table)
**item dropped due to loading on neither factorMoore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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covariates in multivariate analyses, with year group used
as a proxy for age.
Analysis
Summated scales were constructed to represent the inde-
pendent variables identified by factor analyses above,
through summing values for all items relating to each
scale and dividing by the number of items. In order to
minimise data loss, where items were missing, these were
imputed with the mean value for all remaining items.
Data were excluded if less than half of items for a scale
were completed.
In order to explore interrelatedness of ordinal indepen-
dent variables, these were correlated using Spearman's
Rank Correlation. This was favoured over Pearson's Prod-
uct Moment correlation due to the skewed nature of all
family functioning variables, with risk factors positively
skewed whilst protective factors were negatively skewed.
Associations of ordinal independent variables with binary
independent variables (family history items) were
assessed using Mann Whitney U-tests.
Dependent variables were the binary or ordinal items
relating to children's drinking behaviours. Univariable
associations of all independent variables with binary
dependent variables, (i.e. 'Have you ever had more than a
sip or two of an alcoholic drink?' and 'Do you drink alco-
hol frequently, that is, at least once a week?') were
assessed using univariable binary logistic regression. For
items forming ordinal dependent variables ('How many
times have you drunk alcohol in the last 4 weeks' and 'In
the last four weeks, how many times have you had five or
more alcoholic drinks in a row?), due to small numbers in
the higher ends of the distributions, these were con-
densed into three category ordinal items (i.e. never, 1-2
times or 3+ times). Due to violation of the proportional
odds assumption, ordinal dependent variables were
examined using multinomial logistic regression, with the
largest group ('never') set as the base category. Subse-
quent multivariable models were constructed in two
stages. First, protective factors were entered (i.e. parental
monitoring and family closeness), before risk factors were
entered alongside significant protective factors. Multivar-
iate models adjusted for age, sex and age of first drinking
alcohol. Although the data sample was hierarchical, clus-
tering at the school level could not be accounted for in
these analyses, due to removal of school IDs by the own-
ers of the dataset.
Results
Response rates
Twelve out of 16 (75%) schools agreed to take part,
although 2 excluded year 7 children, and 2 excluded years
7 and 8, considering questions inappropriate for younger
children. Return rates for the 8 schools including all year
groups ranged from 40 to 89% (Mean = 70% SD = 19%).
For the two schools excluding years 7 and 8, return rates
were 36% and 42%. For the two schools excluding year 7
children only, return rates were 49% and 63%. The mean
response rate for all 12 schools was 64% (SD = 19%).
Whilst 6,628 children provided data, analyses focused
upon children within school years 7 to 11 (i.e. aged 11-16
years), leading to the exclusion of 117 children who
reported either being in year 6, year 12, or who provided
no year group details. Hence, 6511 children who provided
data were eligible for inclusion, of whom 6125 responded
to a question on whether they had tried alcohol. Many
analyses however focused specifically on a subsample of
4634 children who reported having tried alcohol.
For the construction of regression models, the dataset
was limited to children who provided responses for all
independent variables and the dependent variable in
question. Chi-squared analyses comparing children pro-
viding complete or missing data for regression models in
relation to the first dependent variable (i.e. 'trying alco-
hol') indicated that complete data were slightly less likely
to be available for boys than girls (75.3% vs 79.7%: χ2 =
17.3, p < 0.001), and for children in the younger 3 age
groups compared to the older 2 (74.9% vs 77.3% χ2 = 4.7,
p < 0.05).
Sample description
Among the whole sample, 3225 (50.7%) children were
male. Amongst the subsample of children who reported
having tried alcohol, 2223 (49.2%) were male. The whole
sample contained 1196 (18.4%) Year 7 pupils, 1164
(17.9%) Year 8 pupils, 1472 (22.6%) Year 9 pupils, 1432
(22.0%) Year 10 pupils and 1248 (19.2) Year 11 pupils. Of
children who had tried alcohol, 562 (12.1%) were in Year
7, 723 (15.6%) were in Year 8, 1083 (23.4%) were in Year 9,
1193 (25.7%) were in Year 10 and 1073 (23.2%) were in
Year 11.
Drinking behaviours of 11-16 year olds
As demonstrated in Table 3, approximately three-quar-
ters of children reported having tried alcohol. Of these
children, most (65.9%) first tried alcohol aged 12 or
younger. Most children who had tried alcohol (66.9%)
reported having drunk alcohol at least once in the past 4
weeks, though for most of these children, this was only
once or twice. In total, 28.2% of children reported drink-
ing alcohol 3 or more times in the past 4 weeks. Most
who had tried alcohol reported that they had not binge
drunk in the past four weeks (62.7%). Of the remaining
children, 22.9% had binge drunk once or twice in this
time period, and the remaining 14.3% had binge drunk 3
or more times. Of children who had tried alcohol, 18.8%
classed themselves as frequent drinkers, whilst 39.4%
reported that they had been seriously drunk.Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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Table 3: Frequencies of alcohol consumption behaviours amongst secondary school children
Frequency Percent
Have you ever had more than 
a sip or two of an alcoholic 
drink?
Yes 4634 75.7
No 1491 24.3
How old were you when you 
first had more than a sip or 
two of an alcoholic drink? 
(only answered if yes to 1)
10 or younger 1054 22.9
11 1061 23.1
12 917 19.9
13 837 18.2
14 520 11.3
15 186 4.0
16 23 .5
How many times have you 
drunk alcohol in the last four 
weeks? (only answered if yes 
to 1)
Never 1508 33.1
1-2 times 1767 38.8
3-5 times 819 18.0
6-9 times 267 5.9
10-19 times 108 2.4
20 or more times 85 1.9
In the last four weeks, how 
many times have you had five 
or more alcoholic drinks in a 
row? (only answered if yes to 
1)
Never 2847 62.7
1-2 times 1042 22.9
3-5 times 423 9.3
6-9 times 134 2.9
10-19 times 46 1.0
20 or more times 52 1.1
Do you drink alcohol 
frequently, that is, at least 
once a week? (only answered 
if yes to 1)
Yes 845 18.8
No 3656 81.2
Have you ever been seriously 
drunk? (only answered if yes 
to 1)
Yes 1739 39.4
No 2677 60.6Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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Associations between independent variables
As demonstrated in Table 4, there was a high degree of
interrelationship among the different components of
family functioning, with 'protective factors' (i.e. family
closeness, parental monitoring) positively correlated with
one another, and negatively correlated with 'risk factors'
(i.e. family conflict and violence, and liberality of attitudes
towards alcohol/petty crime and substance use). For
binary independent variables, Mann-Whitney U tests,
indicated that children who reported having siblings who
drank regularly before the age of 18 reported significantly
lower levels of parental monitoring (z = -19.4) and family
closeness (z = -13.3), higher levels of family conflict (z = -
12.7) and violence (z = -7.5), and more liberal parental
attitudes to alcohol and petty crime (z = -14.7) and sub-
stance misuse (z = -14.6). Similarly, children reporting
having a family member with a substance misuse problem
reported significantly lower levels of parental monitoring
(z = -11.6) and family closeness (z = -10.7), higher levels
of family conflict (z = -13.1) and violence (z = -13.0) and
more liberal parental attitudes to alcohol and petty crime
(z = -13.0) and substance misuse (z = -11.4). P-values for
all tests of difference were below 0.01.
Associations between independent variables and 
children's self reported drinking behaviour
In univariable analyses (see Table 5), both protective fac-
tors (parental monitoring and family closeness) were neg-
atively associated with drinking behaviours, so that as
either factor increased, all markers of children's drinking
behaviour became less likely. The inverse was observed
for family conflict and family violence, with an increase in
either of these variables associated with increases in the
likelihood of all markers of drinking behaviour. As paren-
tal attitudes towards substance misuse and towards alco-
hol and petty crime became more liberal, drinking
behaviours became significantly more likely. Significant
increases in likelihood of all markers of drinking behav-
iours were observed for children reporting having a sib-
ling who drank regularly before the age of 18 or a family
member with a history of substance misuse problems.
Multivariate models were constructed in two stages;
first considering protective factors and then risk factors.
Entry of parental monitoring and family closeness into a
single model in step 1 led to associations of family close-
ness with children's self-reported drinking behaviours
becoming non-significant in all cases with the exception
of a marginal association with self classification as a fre-
quent drinker, suggesting that univariable association of
family closeness with self-reported drinking behaviours
were explained by the strong relationship between family
closeness and parental monitoring (see Table 4). Step 2
therefore excluded family closeness, and combined
parental monitoring with hypothesised risk factors. After
entry of risk factors, parental monitoring remained con-
sistently and inversely associated with all markers of
drinking behaviour. Whilst family conflict remained a
significant predictor of whether the child had tried alco-
hol, remaining associations with drinking behaviour
became non-significant. All associations of family vio-
lence with consumption behaviours became non-signifi-
cant. Hence, family conflict and violence, whilst
Table 4: Spearman's rank correlation coefficients for all ordinal variables of interest (n = 4977)
Parental 
monitoring
Family 
conflict
Family 
violence
Family 
closeness
Parent 
attitudes to 
substance 
misuse
Parent 
attitudes to 
alcohol and 
petty crime
Age (school 
year)
-.34** .06** .02 -.23** .24** .25**
Parent 
attitudes to 
alcohol and 
petty crime
-.55** .23** .19** -.38** .42**
Parent 
attitudes to 
substance 
misuse
-.38** .16** .17** -.25**
Family 
closeness
.53** -.38** -.32**
Family 
violence
-.23** .39**
Family conflict -.27**
*sig at 5%, ** sig at 1%Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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Table 5: Odds ratios from logistic regression analyses (binary and multinomial) examining associations of family 
functioning with children's self-reported alcohol consumption (*p < 0.05, **p < 0.01, ***p < 0.001)
Ever tried 
alcohol (n 
= 4977)
Frequent 
drinker (n 
= 3651)
Ever been 
seriously 
drunk (n = 
3594)
Drunk alcohol in past 4 
weeks (n = 3697)
Binge drunk in last 4 weeks 
(n = 3687)
1-2 times More than 
twice
1-2 times More than 
twice
Univariable associations
Family 
closeness
0.51***
(0.46 to 
0.56)
0.49***
(0.44 to 
0.54)
0.54***
(0.49 to 
0.59)
0.73***
(0.65 to 
0.82)
0.48***
(0.43 to 
0.54)
0.60***
(0.54 to 
0.67)
0.45***
(0.40 to 
0.51)
Parental 
monitoring
0.16***
(0.14 0.19)
0.19***
(0.16 to 
0.23)
0.22***
(0.19 to 
0.25)
0.32***
(0.27 to 
0.38)
0.11***
(0.09 to 
0.13)
0.24***
(0.20 to 
0.28)
0.11***
(0.09 to 
0.13)
Family conflict 1.63***
(1.50 to 
1.78)
1.42***
(1.29 to 
1.57)
1.38***
(1.27 to 
1.50)
1.28**
(1.16 to 
1.40)
1.51***
(1.36 to 
1.67)
1.24***
(1.12 to 
1.36)
1.40***
(1.25 to 
1.57)
Family 
violence
1.46***
(1.26 to 
1.69)
1.70***
(1.49 to 
1.94)
1.42***
(1.26 to 
1.60)
1.20*
(1.03 to 
1.40)
1.57***
(1.37 to 
1.85)
1.34***
(1.16 to 
1.55)
1.77***
(1.53 to 
2.06)
Parental 
attitudes to 
substance 
misuse
4.68***
(3.35 to 
6.54)
4.47***
(3.70 to 
5.41)
4.12***
(3.34 to 
5.07)
2.83***
(2.06 to 
3.90)
8.30***
(6.06 to 
11.35)
5.92***
(4.58 to 
7.64)
10.85***
(8.32 to 
14.14)
Parental 
attitudes - 
alcohol petty 
crime
4.50***
(3.77 to 
5.38)
3.60***
(3.08 to 
4.20)
2.98***
(2.60 to 
3.42)
2.21***
(1.86 to 
2.62)
4.80***
(4.00 to 
5.76)
3.01***
(2.56 to 
3.53)
5.41***
(4.50 to 
6.50)
Brothers or 
sisters drank 
frequently
5.59***
(4.56 to 
6.85)
2.94***
(2.48 to 
3.47)
2.64***
(2.30 to 
3.04)
1.89***
(1.60 to 
2.24)
3.78***
(3.16 to 
4.51)
2.76***
(2.35 to 
3.24)
3.31***
(2.74 to 
3.01)
Family 
member 
substance 
problem
3.15***
(2.48 to 
4.00)
2.43***
(2.01 to 
2.93)
2.61***
(2.21 to 
3.10)
1.32*
(1.07 to 
1.62)
2.21***
(1.79 to 
2.73)
1.81***
(1.51 to 
2.24)
2.77***
(2.23 to 
3.43)
Multivariate analysis - Protective factors
Family 
closeness
0.97
(0.86 to 
1.09)
0.86*
(0.75 to 
0.98)
0.91
(0.81 to 
1.03)
1.08
(0.95 to 
1.22)
1.06
(0.91 to 
1.22)
0.98
(0.86 to 
1.12)
0.97
(0.82 to 
1.14)
Parental 
monitoring
0.23***
(0.19 to 
0.28)
0.27***
(0.22 to 
0.33)
0.31***
(0.26 to 
0.37)
0.35***
(0.28 to 
0.43)
0.16***
(0.12 to 
0.20)
0.29***
(0.24 to 
0.36)
0.15***
(0.12 to 
0.19)
Multivariate analysis - Parental monitoring and risk factors
Parental 
monitoring
0.38***
(0.31 to 
0.46)
0.41***
(0.33 to 
0.52)
0.41***
(0.34 to 
0.50)
0.45***
(0.36 to 
0.55)
0.25***
(0.20 to 
0.32)
0.43***
(0.35 to 
0.53)
0.26***
(0.20 to 
0.34)
Family conflict 1.27***
(1.14 to 
1.41)
0.92
(0.79 to 
1.07)
1.04
(0.94 to 
1.16)
1.14*
(1.02 to 
1.27)
1.07
(0.94 to 
1.22)
0.93
(0.82 to 
1.05)
0.84*
(0.72 to 
0.98)Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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associated with drinking behaviours in univariable analy-
ses, did not appear to be consistent independent predic-
tors after accounting for other factors within the model.
Parental attitudes to substance misuse remained a sig-
nificant predictor of all alcohol consumption behaviours,
with the exception of whether the child had tried alcohol.
Parental attitudes to alcohol and petty crime remained
significantly associated with all markers of drinking
behaviour, with the likelihood of all drinking behaviours
increasing as the child reported more liberal parental atti-
tudes. Having a sibling who drank regularly before the age
of 18 remained significantly associated with increased
likelihood of all markers of alcohol consumption, whilst
having a family member with a history of substance mis-
use problems remained a significant predictor of all alco-
hol consumption markers, with the exception of
frequency of alcohol consumption in the past 4 weeks.
Discussion
The results of the present study are broadly consistent
with evidence that while the overall prevalence of alcohol
consumption among young people has fallen in recent
years, the volume of alcohol consumed by some individu-
als has increased, with a trend towards greater alcohol
consumption by younger adolescents [7]. Self-reported
alcohol misuse in this survey suggests that weekly drink-
ing was marginally less prevalent than in Wales as a
whole, whilst the incidence of drunkenness was compara-
ble. Nearly 19% of pupils aged 11-16 in this study
reported drinking weekly compared with averages of 21%
(girls) and 24% (boys) of 11-15-year-olds completing the
HBSC survey. In the HBSC survey, 28% of girls and 29%
of boys reported having been drunk at least twice [8]. In
the present study, 39% of pupils who had tried alcohol
(approximately 29% of all pupils) reported that they had
been seriously drunk. This comparison should perhaps
be treated with caution given that the exclusion of
younger pupils in four of the twelve schools means that
the CTC sample includes a larger proportion of older
pupils than the HBSC sample. Nevertheless, it is clear
that the survey area is not exempt from the more general
concerns about the large number of young people who
misuse alcohol.
Previous research has stressed the importance of effec-
tive timing of prevention activities, both in relation to
development of family relationships, and young people's
drinking practices [20]. The present research found that a
significant proportion of young people started drinking
alcohol by age 10, and most (65.9%) had first tried alcohol
aged 12 or younger. Gruber, et al. found that young peo-
ple aged 10-12 who drank were particularly vulnerable to
alcohol dependency, and that delaying initiation by a year
might have significant impacts in reducing alcohol mis-
use over the longer term [18]. Hence, substance misuse
prevention programmes might usefully be offered whilst
children are still at primary school before alcohol con-
sumption (or regular consumption) starts. Our findings
also highlight the importance of developmentally appro-
priate support for parents with adolescent children, in
order to maximise protective factors linked to family
functioning. While the CTC Youth Survey has previously
been used in the UK to measure both young people's
alcohol-related behaviours and pertinent risk and protec-
tive factors (such as the survey conducted in Plymouth,
Family 
violence
.90
(0.76 to 
1.07)
1.12
(0.94 to 
1.31)
0.97
(0.82 to 
1.13)
0.93
(0.78 to 
1.11)
0.94
(0.77 to 
1.15)
1.02
(0.83 to 
1.22)
1.14
(0.92 to 
1.40)
Parental 
attitudes to 
substance 
misuse
0.79
(0.58 to 
1.08)
1.94***
(1.56 to 
2.42)
1.52***
(1.20 to 
1.91)
1.20
(0.86 to 
1.68)
2.15***
(1.54 to 
3.01)
2.26***
(1.70 to 
2.99)
3.05***
(2.27 to 
4.11)
Parental 
attitudes - 
alcohol petty 
crime
1.67***
(1.34 to 
2.09)
1.30*
(1.05 to 
1.61)
1.27**
(1.05 to 
1.54)
1.27**
(1.03 to 
1.57)
1.30**
(1.02 to 
1.65)
1.44**
(1.17 to 
1.77)
1.54**
(1.20 to 
1.99)
Brothers or 
sisters drank 
frequently
3.14***
(2.53 to 
3.91)
1.87**
(1.55 to 
2.26)
1.69***
(1.44 to 
1.98)
1.49***
(1.24 to 
1.78)
2.32**
(1.84 to 
2.76)
1.97***
(1.65 to 
2.36)
2.02***
(1.61 to 
2.53)
Family 
member with 
substance 
problem
1.72***
(1.32 to 
2.24)
1.33***
(1.06 to 
1.67)
1.73***
(1.43 to 
2.14)
0.97
(0.77 to 
1.22)
1.06
(0.82 to 
1.37)
1.25
(0.99 to 
1.56)
1.43**
(1.10 to 
1.88)
Nagelkerke R2 0.29 0.26 0.31 0.26 0.32
Table 5: Odds ratios from logistic regression analyses (binary and multinomial) examining associations of family 
functioning with children's self-reported alcohol consumption (*p < 0.05, **p < 0.01, ***p < 0.001) (Continued)Moore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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England) [50] the current study is the first to analyse the
relationships between these aspects of the survey within a
UK context.
Evidence from overseas studies indicating that
increased parental monitoring is linked to a decrease in
young people's alcohol misuse [19,31,35,51,52] was sup-
ported by findings in this study. The role played by formal
rule-setting and monitoring is ambiguous but seems
likely to be only one element within an array of family
interactions influencing children's alcohol use. Interest-
ingly, a recent Hungarian study which examined protec-
tive factors for binge drinking among high school pupils
found that although parental monitoring and acceptance
of parents' values by adolescents (filial piety) were impor-
tant, social support by parents and joint activities within
families (such as eating dinner together) did not remain
significant factors in final regression models [53]. The
authors suggest that this may have been due both to cul-
tural context (given that social support and joint activities
were found to be protective factors in previous US stud-
ies), and the changing nature of parent-child relationships
during adolescence.
Similarly, in the present study, family closeness was not
a significant predictor after entry of parental monitoring.
However, in the present study, parental monitoring and
rule setting around alcohol was inseparable from more
general communications regarding the child's behaviours,
and was shown to be substantially higher amongst chil-
dren who perceived a high degree of family closeness.
Whilst not explicitly framed as a mediational analysis, the
conditions for supporting a hypothesis of mediation
according to Barron and Kenny [54] were all met in the
present study. That is, i) the independent variable (family
closeness) was associated with the outcome variables
(self-reported drinking), ii) the independent variable was
associated with the mediator variable (parental monitor-
ing), iii) the mediator variable was associated with the
outcome variables after controlling for the independent
variable and iv) the association of the independent vari-
able was eliminated by entry of the mediator variable.
Hence, parental monitoring was perhaps an outcome of
family closeness, which in turn predicted children's
drinking behaviours. Such an interpretation is consistent
with Stattin and Kerr's hypothesis that parental 'monitor-
ing' may be linked to more open communication by chil-
dren within close families [29].
Higher levels of parental monitoring were also associ-
ated with lower levels of violence and conflict, reduced
likelihood of family history of substance misuse and less
liberal attitudes towards alcohol and petty crime. Hence,
parental monitoring appeared a practice typical to par-
ents who modelled less antisocial behaviours and perhaps
provided less opportunity for such behaviours. Whilst
parental monitoring appears important, some research
indicates that changing monitoring without considering
the nature of family interactions which give rise to closer
monitoring may be counterproductive [30]. Findings
highlight the need for further exploration of the influence
of family and wider cultural contexts on parental knowl-
e d g e  a n d  r e g u l a t i o n  o f  c h i l d r e n ' s  b e h a v i o u r .  P a r e n t a l
monitoring remained a significant predictor of alcohol
consumption after adjusting for all of these factors.
Whilst beyond the remit of the present study, interactions
between risk and protective factors, and the multiplica-
tive impact of limited parental monitoring alongside
higher levels of risk factors deserve closer scrutiny in
future research.
A relationship was found here and elsewhere [9,38,55]
between increased alcohol misuse reported by young
people and perceptions of more liberal parental attitudes
towards consumption of alcohol and other substances
and towards petty crime. Univariable models showed sig-
nificant associations between family conflict and violence
and children's drinking behaviour. However in multivari-
ate models, associations of conflict and violence became
non-significant. Hence, the relationship of family conflict
and violence with young people's alcohol use may be con-
founded or possibly mediated, by other factors, rather
than having the direct effect identified in other research
[34]. Examination of the pathways through which family
conflict and violence may impact children's drinking
behaviours, whilst beyond the scope of this study, is an
important direction for future research.
The finding that adolescent alcohol misuse was associ-
ated with family history of substance misuse problems
was consistent with other research [41] as was the associ-
ation with having a sibling who drank frequently before
the age of 18 [43-45]. However the independence of these
factors from other risk and protective factors contrasts
somewhat with Kroll's review, which suggests that paren-
tal substance misuse influences children through its
effects on family interactions [46] or via perceived paren-
tal attitudes [42]. The question in the CTC survey does
not however ask specifically about parental substance
misuse, and answers may refer to a variety of close or dis-
tant family members. A high number of responses refer-
ring to family members outside the parental home might
account for the apparent independence of this influence,
because residence elsewhere may have less effect on
interactions between members occupying the same fam-
ily home. This explanation might also account for a simi-
lar independent effect found for siblings who drank
regularly before the age of eighteen, because data could
refer to a brother or sister living in a different household
from that of the respondent. The implications of these
findings are difficult to estimate without information of
the relationship to respondents, and the age and resi-
dence of such family members. In addition, given theMoore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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cross sectional nature of the design, it is possible that
other unmeasured aspects of family functioning mediate
the impact of family role models.
Using the Social Development Model as a framework
explained the main findings well. As previously
described, the model proposes that interaction of chil-
dren and young people with other family members forms
the basis of attachments which may lead to adoption of
prosocial or antisocial attitudes, beliefs and behaviour.
Attachment to others who support prosocial behaviour
through for example, close monitoring and communica-
tion between parent and child, may promulgate prosocial
behaviour and reduce risk of alcohol misuse. Young peo-
ple who form attachments to others who model behav-
iours such as substance misuse however, or are liberal in
their attitudes towards misuse of alcohol or other sub-
stances by the child, will likely be at greater risk of devel-
oping more antisocial attitudes, beliefs and behaviour
surrounding substance misuse.
Whilst many UK based interventions have been
directed through the classroom, attention ought to be
paid to supporting parenting behaviours which reduce
children's risk of alcohol misuse. As the child grows older
and develops social contacts outside the family, friends'
approval becomes an important predictor of whether, and
how much, the child drinks [37]. Nevertheless, parents'
influence may remain much stronger than that of friends
into late adolescence, particularly where family relation-
ships are perceived by the child as close [9,55]. Prevention
interventions need to address the broad determinants of
alcohol consumption rather than focusing narrowly on
raising children's awareness or increasing their knowl-
edge about alcohol. Whilst the current study did not seek
to make detailed policy recommendations, findings point
to the need for a multifaceted approach to alcohol misuse
prevention, encompassing school-based education,
broad-based parenting and family programmes, treat-
ment of substance misuse within families, and support
services for families experiencing domestic violence.
Such a range of services are likely to be provided by a
range of different agencies, both within and without the
substance misuse sector.
A number of future directions for research have been
highlighted, including exploring the pathways through
which family conflict and violence may predict alcohol
consumption and the multiplicative impacts of risk fac-
tors. In addition, whilst this study has examined associa-
tions of children's perceptions of family functioning,
future directions for research include exploring the
extent of agreement between children's perceptions of
family functioning and the reports of parents themselves,
as well as associations of parental reports of parenting
behaviours with children's drinking behaviours. Parents'
may underestimate their children's drinking behaviour,
particularly where communication between parent and
child is limited, and hence children's self reports of drink-
ing behaviour may offer greater validity than those of par-
ents [56]. However, parents and young people may have
very different perceptions of issues such as what consti-
tutes rules and monitoring, and how strict or clear family
rules are.
Study strengths and limitations
A number of strengths and limitations of the present
study merit consideration. The study benefits from a
large, representative sample of children within one Welsh
city. Whilst using questionnaire items over whose design
and administration the authors had no control, thorough
factor analyses allowed for construction of independent
variables which were both sufficiently related to the
research questions and sufficiently distinct from one
another to be considered as separate but inter-related
constructs. Whilst somewhat strong associations (i.e. r >
0.50) were observed between parental monitoring and
two other variables (family closeness and parental atti-
tudes to alcohol and petty crime), exploratory analyses
indicated that these were not sufficiently inter-related to
cause multicollinearity. Indeed, family closeness was not
included in final models, whilst parental monitoring and
parental attitudes to alcohol and petty crime remained
significant independent predictors despite a large degree
of shared variance.
H o w ev e r ,  i t  s h o u l d  b e  c o n c e d e d  f i r s t l y  t h a t  d a t a  a r e
cross sectional, and hence cause and effect cannot be
demonstrated. Secondly, self report data is likely subject
to social desirability biases. Thirdly, statistical analyses
were limited by the removal of school-level identifiers
from the dataset. This meant that it was not possible to
assess or account for violations of the assumption of inde-
pendence due to the hierarchical nature of the data sam-
ple. Cluster effects are related to the degree of
intracluster correlation within the data, as well as the size
of clusters, increasing as either of these factors becomes
larger. Hence, the dataset, rather than including 6,000
independent units of analysis, is comprised of 12 clusters
(i.e. schools) with an average size of 500 children per clus-
ter. Given this large cluster size, even a small intra-cluster
correlation would lead to large cluster effects. Therefore
it is likely that associations are estimated with an artifi-
cially high level of certainty. Adjustment for clustering
would not change odds ratio estimates, but would likely
widen confidence intervals, leading some more border-
line trends to become non-significant. Whilst the authors
attempted to negotiate the reintegration of anonymised
IDs, these requests were declined as the holders of the
dataset had informed schools that they would be
removed. Finally, somewhat variable response rates were
observed across schools, due in large part to certainMoore et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:6
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schools declining access to younger year groups, with
implications for external validity. It was not possible to
compare responses of children in schools with high or
low response rates due to the aforementioned removal of
school IDs. Furthermore, whilst efforts were made to
minimise data loss by including all children who provided
at least half complete responses on each scale, relatively
large quantities of missing data were observed with boys
and younger children slightly less likely to provide com-
plete data, potentially introducing additional biases. Nev-
ertheless, the study has demonstrated some compelling
associations between children's perceptions of their fam-
ily contexts and their own drinking behaviours.
Conclusions
This analysis confirms other findings of a strong associa-
tion between family relationships and young people's
alcohol misuse and also supports the hypotheses of the
Social Development Model regarding the influence of
parent-child interactions on young people's subsequent
behaviour. Future programmes to reduce young people's
alcohol misuse should target the families of young chil-
dren, especially with respect to improving communica-
tion between parents and children. There is a need to
look beyond classroom-based education and to assess
what other support is available for families. This implies a
requirement for multi-agency work to address a broad
spectrum of support needs. Useful directions for further
research would include exploration of the quality of fam-
ily communication, particularly as it relates to explicit
rule setting or more subtle regulation of children's behav-
iour; and how correlates of drinking behaviours are mod-
erated by children's age.
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